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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 10-17 and 28-35 are rejected under 35 U.S.C. 102(e) as being anticipated by Chan 
et al. (US 6,762,059 B2), hereafter "Chan." 

Addressing claim 10, Chan teaches a microfluidic device for separating particles 

according to size (abstract) comprising 

a microfluidic channel (Figures 4A-4M and col. 38, 11. 23-29), and 

an ordered array of obstacles within the microfluidic channel (Figures 4A-4M), wherein 

the device employs a field that propels the particles being separated through the 

microfluidic channel (col. 39, 11. 55-64); and 

the ordered array of obstacles is asymmetric with respect to the average direction of the 

field (array embodiments shown in Figures 3B(xv), 3B (xvii), and 3B(xviii)). 
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Addressing claims 1 1 and 29, laterally shifted rows as claimed are disclosed by Chang 
(array embodiments shown in Figures 3B(xv) and 3B(xviii)). 

Addressing claims 12 and 30, a tilted array as claimed is disclosed by Chang (array 
embodiment shown in Figure 3B(xviii)). 

Addressing claims 13, 15, 31, and 33, Chan discloses at least capillary action, a 
hydrodynamic field, and an electrical field (col. 39, 11. 56-64; col. 40, 11. 8-32; and col. 40, 11. 41- 
45). 

Addressing claims 14 and 32, a hydrodynamic field involves fluid flow. 

Addressing claims 16,17, 34, and 35, Chan discloses particles that are macromolecules 
such as DNA and proteins (col. 16, 11. 5-24). 

Addressing claim 28, Chan teaches a method for separating particles 
according to size (abstract) comprising 

introducing the particles to be separated into a microfluidic channel (implied by col. 38, 
11. 55-59 and col. 38, 11. 56-64, which teach driving particles through the channel) comprising 
ordered array of obstacles (Figures 4A-4M), wherein 

applying a field to the particles to propel the particles through the microfluidic channel 
(col. 39, 11. 55-64); and 
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wherein the ordered array of obstacles is asymmetric with respect to the average direction 
of the field (array embodiments shown in Figures 3B(xv), 3B (xvii), and 3B(xviii)). 



3. Claims 10, 13-17, 28, and 31-35 are rejected under 35 U.S.C. 102(b) as being anticipated 

by Austin et al. (US 5,837,1 15), hereafter "Austin/' 

Addressing claim 10, Austin teaches a micro fluidic device for separating particles 

according to size (abstract) comprising 

a micro fluidic channel (24) (see col. 1 1, 11. 49-62), and 

an ordered array of obstacles within the microfluidic channel (38), wherein 

the device employs a field that propels the particles being separated through the 

microfluidic channel (abstract and col. 10, 11. 1-13); and 

the ordered array of obstacles is asymmetric with respect to the average direction of the 

field (embodiment shown in Figure 14). 

Addressing claims 13, 15, 31, and 33, Austin discloses at least electrical, electrophoresis, 
and hydrodynamic fields (abstract; col 13, 11. 16-22; and col 19, 11. 18-21). 

Addressing claims 14 and 32, a hydrodynamic field involves fluid flow. 

Addressing claims 16, 17, 34, and 35, Austin discloses separating macromolecules, such 
as DNA, and cells (col. 1, 11. 30-34 and col. 3, 11. 29-35). 
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Addressing claim 28, Austin teaches a method for separating particles 
according to size (abstract) comprising 

introducing the particles to be separated into a microfluidic channel (Figures 1 and 2) 
comprising ordered array of obstacles (38), wherein 

applying a field to the particles to propel the particles through the microfluidic channel 
(abstract and col. 10, 11. 1-13); and 

wherein the ordered array of obstacles is asymmetric with respect to the average direction 
of the field (embodiment shown in Figure 14). 



Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

6. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 1-9 and 18-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Austin et al. (US 5,837,1 15), hereafter "Austin." 

Addressing claim 1, Austin teaches a microfluidic device for separating particles 
according to size (abstract and col. 1 1, 11. 20-29) comprising 

an array (38) comprising a network of gaps (54) within the microfluidic channel 
(Figures 2-4A and 6), wherein 

the device employs a field that propels the particles being separated through the micro 
fluidic channel (abstract and col. 10, 11. 1-13); and wherein 

a flux of the field from the gaps is divided equally into subsequent gaps (embodiments in 
Figures 7 and 8, for example) or unequally into subsequent gaps (embodiment shown in 
Figure 14). 
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Austin does not specifically mention configuring the array so that the "flux of the field 
from the gaps is divided unequally into a major flux component and a minor flux component into 
subsequent gaps in the network such that the average direction of the major components is not 
parallel to the average direction of the field/' However, barring a contrary showing, such a 
configuration of the array is just a matter of optimizing the array for the particles to be separated. 

Austin clearly contemplates a wide variety of possible configurations for the array. As 

mentioned above, Austin discloses arrays in which "a flux of the field from the gaps is divided 

equally into subsequent gaps (embodiments in Figures 7 and 8, for example) or unequally into 

subsequent gaps (embodiment shown in Figure 14)." Austin states, 

Although Fig. 3 illustrates obstacles 39 as being positioned within array 38 in an 
ordered and uniform pattern, it is within the scope of the present invention to have a 
staggered pattern, or any desired predetermined and reproducible pattern, col 10 t 11 41- 
45. 

It is an important feature of the present invention that any pattern of array 38 of 
obstacles 39 can be designed within the scope of the present invention. The array 38 can 
comprise an ordered, evenly spaced formation wherein the obstacles are positioned in 
uniform rows and columns. Alternatively, array 38 may comprise a staggered formation 
wherein positioning of the obstacles is not uniform but scattered around the array. 
Further, array 38 may comprise a mixture of such arrangements disposed along the 
migration direction M traversing same, col 13, 11 56-65, 

Additionally, an optimum design can be perfected over time by making minor 
changes to the arrays for each new experiment until the most preferred design is obtained. 
col 14, 11 54-57. 



Thus, the disclosure of Austin includes a wide variety of configurations for the array, 
which although it does not specifically mention the claimed unequal dividing of the flux into a 
major flux and a minor flux as claimed, does render it an obvious optimized configuration. 
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Addressing claims 2-4 and 19-22, as with claim 1, barring a showing of unexpected 
results, in view of the teaching of Austin the particular configuration of the array is just a matter 
of optimizing the array for the particular particles to be separated. 

Addressing claims 5, 7, 23, and 25, Austin discloses at least electrical, electrophoresis, 
and hydrodynamic fields (abstract; col. 13, 11. 16-22; and col. 19, 11. 18-21). 

Addressing claims 6 and 24, a hydrodynamic field involves fluid flow. 

Addressing claims 8, 9, 26, and 27, Austin discloses separating macromolecules, such as 
DNA, and cells (col. 1, 11. 30-34 and col. 3, 11. 29-35). 



Addressing claim 18, Austin teaches a method for separating particles according to size 
(abstract and col. 1 1, 11. 20-29) comprising 

introducing the particles to be separated an array (38) comprising a network of gaps (54) 
within the microfluidic channel (Figures 2-4A and 6); and 

applying a field to the particles to propel the particles through the micro fluidic channel 
(abstract and col. 10, 11. 1-13); 
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wherein a flux of the field from the gaps is divided equally into subsequent gaps 
(embodiments in Figures 7 and 8, for example) or unequally into subsequent gaps (embodiment 
shown in Figure 14). 

Austin does not specifically mention configuring the array so that the "flux of the field 
from the gaps is divided unequally into a major flux component and a minor flux component into 
subsequent gaps in the network such that the average direction of the major components is not 
parallel to the average direction of the field." However, barring a contrary showing, such a 
configuration of the array is just a matter of optimizing the array for the particles to be separated. 

Austin clearly contemplates a wide variety of possible configurations for the array. As 

mentioned above, Austin discloses arrays in which "a flux of the field from the gaps is divided 

equally into subsequent gaps (embodiments in Figures 7 and 8, for example) or unequally into 

subsequent gaps (embodiment shown in Figure 14)." Austin states, 

Although Fig. 3 illustrates obstacles 39 as being positioned within array 38 in an 
ordered and uniform pattern, it is within the scope of the present invention to have a 
staggered pattern, or any desired predetermined and reproducible pattern, col 10, 11 41- 
45. 

It is an important feature of the present invention that any pattern of array 38 of 
obstacles 39 can be designed within the scope of the present invention. The array 38 can 
comprise an ordered, evenly spaced formation wherein the obstacles are positioned in 
uniform rows and columns. Alternatively, array 38 may comprise a staggered formation 
wherein positioning of the obstacles is not uniform but scattered around the array. 
Further, array 38 may comprise a mixture of such arrangements disposed along the 
migration direction M traversing same, col 13, //. 56-65. 



Additionally, an optimum design can be perfected over time by making minor 
changes to the arrays for each new experiment until the most preferred design is obtained 
col 14, 11 54-57. 
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Thus, the disclosure of Austin includes a wide variety of configurations for the array, 
which although it does not specifically mention the claimed unequal dividing of the flux into a 
major flux and a minor flux as claimed, does render it an obvious optimized configuration. 



8. Claims 36-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chan et al. 
(US 6,762,059 B2), hereafter "Chan." 

Addressing claim 36, Chan teaches a microfluidic device for separating particles 
according to size (abstract) comprising 

multiple arrays in series within the microfluidic channel, wherein each array has a 
different critical size (embodiment shown in Figure 4H), 

and wherein 

the device employs a field that propels the particles being separated through the 
microfluidic channel (col. 39, 11. 55-64). 

In the embodiment shown in Figure 4H none of the arrays comprises a network of gaps 
wherein the flux of the field from the gaps is divided unequally into a major flux component and 
a minor flux component into subsequent gaps in the network such that the average direction of 
the major components is not parallel to the average direction of the field. However, barring 
evidence to the contrary, such as unexpected results, to have the arrays so configured is just a 
matter of optimizing the arrays for separating the particles of inters. Chan discloses many 
configurations of arrays including an array configured with gaps wherein the flux of the field 
from the gaps is divided unequally into a major flux component and a minor flux component into 
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subsequent gaps in the network such that the average direction of the major components is not 
parallel to the average direction of the field (Figure 3B(xvii)). It is clear that Chan contemplated 
selecting the best array or combination of arrays for the particles of interest (col. 29, In. 25 - 
col. 30, In. 24). 

Addressing claim 37, as seen in Figures 3B(xvii) and 4H Chan contemplated ordered 
arrays of obstacles. 

Addressing claim 38, the array in Figure 3B(xvii), which would be substituted for each of 
the arrays in Figure 4H, has laterally shifted rows as claimed. 

Addressing claim 39, the array in Figure 3B(xvii), which would be substituted for each of 
the arrays in Figure 4H, has titled obstacles as claimed. 

Addressing claim 40 and 42, Chan discloses at least capillary action, a hydrodynamic 
field, and an electrical field (col. 39, 11. 56-64; col. 40, 11. 8-32; and col. 40, 11. 41-45). 

Addressing claims 41, a hydrodynamic field involves fluid flow. 

Addressing claims 43 and 44, Chan discloses particles that are macromolecules such as 
DNA and proteins (col. 16, 11. 5-24). 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEX NOGUEROLA whose telephone number is (571) 272- 
1343. The examiner can normally be reached on M-F 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NAM NGUYEN can be reached on (571) 272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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